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CpaBHeHue pekomeHaaumm ESC n PKO 2022

PKO 2022 | Kaacc | ESC 2022 | Kmacc PKO 2022 | Kaacc ESC 2022 | Kaacc
[MoaroToBKa K HECEPAETHBIM OMEPAITHAM [HTerpatsHas OLeHKA MepPHONEPAHOHHOIO PHCKA
Obcregopanne H TedeHHE NAHEHTOE C Hna crpatadHKaEn
HETTEEIBIME CEpISTHO-COCY THCTEIME MEpPHONEPAITHOHNHOTO PHCKA
2a00IEEAHMAME, KOTOPEIM TpebyeTcs TTaC PEKOMEHIYETCA HCIIOAE30BATE
HecepAeTHAT OIEPATHa HEEEICOKOTO MPOTHOCTHYECKHE MIKATEL, Tpomenmae | 1B
PHCEA, MPOEOIAT KAPSHOIOT H HEe3aBHCHMYED BATHIH3AIMI0 H KOTOPELE
AHECTEIHOIOL. NPEEOCKONAT KIHHHIECKHE PEIIeHHT
DocnegoraHie H IeUeHHE NAMHEHTOE © Epata
TEHEIEIMH CEpISTHO-COCY IHC TEIMH C uensio OLEHEH CepAeTHO-
2a00ICEAHHAME H/HIH KOTOPEIM COCYIHCTEIX PHCKOE MEpe]
TpedyeTcd HecepAedHAT OIepaIHa ITaC HECEepIeIHOH XHpVpPrHei IB
BEICOKOTO PHCEA, OCYINECTEIASTCA [0 PEKOMEHIYETCA IPHMEHATE MIKATY
PEIIEHHI0 MYIBTHIRCITHIUIHHAPHOH Gupta MICA mam sagexc RCRI
KOMAHIEL ITxama Gupta MICA momer
Ecmm MIO3EOIEET EPEMA, HCIONE20EATECA [IPH HeCEPAeTHEIX H laB
o S PEKOMEHYETCA ONTHMHIHPOBATE CEepIeUHEIX ONEpaHayX H ToOUHEE
. PEEOMEHIOBAHHOE JIeUeHHe oueHREAeT pHcK, 9eM HEaekc RCRI
COCYIHCTEIX 2aboneEannii H QaKTopoR .
e e R e R IC CepASYHO-COCYIHCTEIX 2a00IeEaHHi IC Ipn HecepaeYHBIX COCY/IHCTRIX
NpOBEISHHEM OTEPAITHEL H dJﬁ-KTDPDE CEP,EIE"IED-EDE’YII;HCTDF? OMepalHTY CIeITHATHAHPOEAHHAT
PHCEA nepes HECEepIeTHOH mrata VQI-CEI Touree onpegeraeT 1IaB
XHPYPIHEH CepIeTHO-COCY/AHCTRIA PHCK, 9eM
Benenne nanHeHTOR, HMEFOIIHX uHAekc RCRI 5 mrana Gupta MICA
CEPASIHO-COCYAHCTEIE 3a00ICEAHNA, PeroMeHIyeTCE IPOBECTH CepaedaHo-COCYIHCTRIE PHCE CIeTyeT
nepel HECEPIETHOH ONepanHel [laC | FPSACHEPAHOHHYIO OLEHKA PHCKOE, B OIpelenaTh B KOHTEKCTE 00Imeil IaC
[eTeco0DpasHO OCYINECTRIATE Ha B Hgdle OJHOBPEMEHHO C CMEPTHOCTH H PHCEA IPVTHK
OCHOBE OIIEHOK TIePHONEPAlHOHHOTO TpeTIoAEHHEM OTIEPAITHH OCIOEHEHHAN
DPHCEA COTIACHO AITOPHTMY. Heobxommio obcyAIaTE ¢ MATHEHTAME
EOZMOMHEIE DHCKH OIIEPaTHEHOTO
Ie™eHHT ¢ VEAIaHHeM npegnomarasmofi | IC
SACTOTE HeOIAT ONPHATHEIX COOEITHEH B
TPYINe CXOJHEIX THOIeH

Poccumnckue pekomeHagaumm paspabarbiBaincb He3aBUCMMO U

OT/IMYAIOTCA NO pPAAY NO3ULUN OT eBPONEUCKNX PEKOMEHAAL UM




[1pOrHO3
cepaevyHoO-CocyancCTbIX COObITUN

CneunannsmpoBaHHble

dMnupuyeckKasn daKTOpbI PUCKA

LWKa/ibl

* Bospact
* QaKTopbl CEPAEYHO-COCYANCTOrO

buomapkepbi OYHKUMNOHANbHbIE puCcKa
Ha rpy30|_".|b|e TecTbl * CepaeyHo-cocyaucTble bonesHu

2022 ESC Guidelines on cardiovascular assessment and management of patients undergoing non-cardiac surgery: Developed by the task force for cardiovascular assessment and management of patients undergoing non-cardiac
surgery of the European Society of Cardiology (ESC) Endorsed by the European Society of Anaesthesiology and Intensive Care (ESAIC). European Heart Journal. 2022:ehac270.
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OueHKa BEPOATHOCTU cobbITUA NP ABYX3TAaNHOM 06CJ'Ie,£I,OBaHVIVI

Figure 3. Comparison of All Respondents’ Estimation of the Conjunction Probability and the Calculated
Conjunction Probability
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Bpauu cywectBeHHO NepeoLeHnBaloT BEPOATHOCTb COBbITUA ANA KOTOPOro

Heobxoanmo 06veanMHNTL BEPOATHOCTU ABYX 3Tanos o0b6cnenosBaHuA

Arkes HR, Aberegg SK, Arpin KA. Analysis of Physicians’ Probability Estimates of a Medical Outcome Based on a Sequence of Events. JAMA Netw Open. 2022;5(6):e2218804.



ESC 2022

3.3.1. Initial assessment

Patient-related risk is determined by patient's age, the presence or
absence of CV risk factors (e.g. smoking, hypertension, diabetes, dys-
lipidaemia, family disposition)*® or established CV disease, and
comorbidities.*!

Identification of patients at risk of CV complications is of para-
mount importance to choice of therapy when non-surgical options
are available, or when the type of surgery or anaesthesia impacts
the risk of complications. When emergency surgery is needed, the

evaluation must necessarily be limited; however, most clinical cir-
cumstances allow a systematic approach.

As an initial assessment, it is recommended that all patients sched-
uled for NCS are evaluated by accurate history and physical examin-
ation, with special emphasis on CV risk factors, established CV

0 disease, and comorbidities.* It is also recommended to measure
v standard laboratory tests (e.g. haemoglobin and renal function) in all
Low-risk NCS Low-risk NCS Low-risk NCS patients undergoing intermediate- to high-risk surgery. Based on this
information, further assessment of patient-related risk can proceed
depending on the surgery-related risk, as shown in Figure 2. Itis recom-

capacity, and/or measure biomarkers (cardiac troponins and/or
Functional capacity® (Class Ila) Functional capacity® (Class lla) M-terminal pro-B-type natriuretic peptide [NT-proBNP]/B-type natri-
(see section 6) uretic peptide [BNF]) depending on the patient-related and

surgery-related risk (Figure 2). Detailed information on available tools
for risk assessment, their prognostic ability, and indications to perform

High-risk NCS High-risk NCS High-risk NCS
In patients >45 year, consider:
ECG, biomarkers® them is given in Section 4. More details on pre-operative management

{Sass i) Functional capacity” (Class lla) Functional capacity* (Class lla) of patients with specific CV diseases are given in Section é.

2022 ESC Guidelines on cardiovascular assessment and management of patients undergoing non-cardiac surgery: Developed by the task force for cardiovascular assessment and management of patients undergoing non-cardiac
surgery of the European Society of Cardiology (ESC) Endorsed by the European Society of Anaesthesiology and Intensive Care (ESAIC). European Heart Journal. 2022:ehac270.



[Tpobnembl HOBOTO aNropmnTMa

"YnyywaeT M NPorHo3 gobasneHmne JONTOCPOYHDbIX
$daKTOPOB PUCKA U BO3PACTHOro nopora 65 net?

" MpeanKTOopbl WKa/M NepnonepaummoHHOro cepaeyHo-
COCYAUCTOrO PUCKA HE BK/IHOYALOT TPAAUNLMOHHbIE GaKTOpPbI
PUCKa (rMnepTeH3usa, KypeHue, gucanmnmnaemmsa, gnaber
cemeunHbi aHamHe3 CC3)

" HeT nccnenoBaHUM, MHEHWE aBTOPOB



[NnHaMmmnKa GaKTOPOB PUCKA NPU HECEPAEUYHOMN XUPYPTUU
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Cpeaun naumeHTOB, NepeHecwnx bonblumne HecepaeUyHble onepauuu,

bpemsa cepaeuyHO-cocyancTbiX GaKTOPOB PUCKA U PACNPOCTPAHEHHOCTb
CC3 co BpemeHem yBenM4YNBANUCD

Smilowitz NR, Gupta N, Guo Y, et al. Trends in cardiovascular risk factor and disease prevalence in patients undergoing non-cardiac surgery. Heart. 2018;104(14):1180-1186.



PaKTOPbI PUCKA U NPOrHO3 HECEPAEUYHOM XUPYPTrUn

Perioperative Myocardial Infarction

& r & & 5 e y  *

& -
& .ﬁﬁﬁ il & o o
< & ‘\B\:} O(‘@Q d@é” q £ o Xig
Surgical Specialty

MauuneHTbl ¢ paKTopamm cepaeyHO-COCYAUCTOro pUCKa UMenu

1500-

o]

kO X

isk Factors

1000-

Ml per 100,000 Cases
ENEn

a0

o

ol

0

NOBbILEHHbIWU PUCK NepuonepauuoHHoro nHpapKra MMoKapaa B
PEeTPOCNEeKTUBHOM UCCNEe[0BaHUMN

Wilcox T, Smilowitz NR, Xia Y, et al. Cardiovascular Risk Factors and Perioperative Myocardial Infarction After Noncardiac Surgery. Can J Cardiol. 2021;37(2):224-231.



ANTOPUTM OLLEHKM nNepmnonepaLmMoHHOro cepae4vyHo-
COCYAMCTOro PUCKa

Patient presentation
» Has cardiovascular (CV) risk factors or CV disease
* |5 scheduled for noncardiac surgery |

v

s ™
Surgery is urgent (needed within 6-24 h) or emergent {(needed within & h) L Proceed to surgery

L J
¢NU

p
Patient risk factor assessment

¥

Consider 12-lead
electrocardiogram

Patient has any of the following conditions:

and/or
echocardiography « Cardiac arrhythmias Yas Delay surgery if possible and conduct
in select cases + Severe valvular heart disease —»| multidisciplinary consultation with

» Acute heart failure cardiology, anesthesia, and surgery
» Acute coronary syndrome

¢Nu

[ Patient has had a prior coronary stent j—ﬂh Consider specialty consultation®

¢ No
[ Patient has risk of perioperative MACE =1%b J—L Proceed to surgery
A

L

v Yes

i !

Patient has moderate or good functional capacity | Yes T T

Optimize medical therapy

to reduce CV risk in accordance with guidelines (>4 METS)
L. ey

¢No

' ™

Further rlsl_c testmg will affect decision-making | No T T
and/for perioperative care
i

¢ Yas

. . | Low-risk findings J—» Proceed to surger

Conduct noninvasive [ g gery

stress testing® - -
Intermediate or Conduct cardiovascular
high-risk findingsd consultation

Smilowitz NR, Berger JS. Perioperative Cardiovascular Risk Assessment and Management for Noncardiac Surgery: A Review. JAMA. 2020;324(3):279-290.

y
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[loyemy B OCHOBE OLEHKW PUCKa caeayeT UCNoaNb30BaThb
MaTemMaTnyeckme moaenm u LWKanbl?

" OTOMpPaOTCA HEe3aBUCUMbIE NPeaAUKTOPbl C HaNMbobLLUM
MPOrHOCTUYECKUM BECOM

" Moaenu pa3spabaTtbiBatloTCA U NPoBEPATCA Ha BONbLLKUX
BblIOOpPKax B HE3aBUCUMbIX UCCAea0BaHUAX

" Moaenn MmoXHO CpaBHUTb C NMOMOLLLbIO OBLLLENPUHATBIX
NPOrHOCTUYECKNX MHAMKaTopos (C-nHaekKc)
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Woo

AUB-HAS2

Events Univariate Regression

Multivariate Regression

% (n/N) OR (95% CI)

p Value

OR (95% CI) p Value

Age, yrs
<fa
=75
Hemoglobin, g/dL
=12
<12
Any history of
heart disease
No
Yes
Angina or dyspnea
No
Yes
Wascular surgery
No
Yes
Surgical urgency
Elective

Emergency

0.6 (15/2,656)
3.7 (23/628) 6.69 (3.47-12.90)

Reference

0.5 (12/2,275) Reference
3.1 (25/806) 6.04 (3.02-12.07)

0.5 (12/2,507) Reference
33 (26/777) 7.20 (3.62-14.34)

0.7 (22/2,988)
5.4 (16/296) 7.70 (4.00-14.84)

Reference

0.9 (28/3,135) Reference

6.7 (10/149) 7.98 (3.80-16.76)

0.8 (25/3,141) Reference
9.1 (13/143) 12.46 (6.23-24.92)

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

Reference
2.58 (1.25-5.31) 0.01

Reference
3.14 (1.50-6.60) 0.003

Reference
2.79 (1.28-6.09) 0.01

Reference
3.26 (1.56-6.85) 0.002

Reference
2.38 (1.01-5.56) 0.05

Reference
7.42 (3.48-15.82) «0.0001

1.00
075 A /
E 050 /
.'I./’
025 |
0.00
000 025 050 075
1 - Specificity

Prediction Model Prediction Model

Cardiac and Stroke Risk Model
* 30-day postoperative risk of M|, Cardiac
Arrest, Stroke, Mortality
Age,yi 65
History of Cerebrovascular Disease | Yes '

History of Coronary Artery Disease :{ Yes n

ASA Class :
! ASA Class 3- Severe disturbance l

Serum Hematocrits 27“/u‘.| No n

Serum Sodium({mEa/L): | 130.1-146

Serum Creatinine>1.8mgj/dL \'\No n

Emergency Surgery :

Surgery Type
[ orthopedic-tower extremity, pelvis |5

(_ submit )

Result

30-day Cardiac andjor Stroke Risk:
3.79%

30-day Cardiac Risk: 2.66%
30-day Stroke Risk: 0.99%

30-day Mortality Risk: 4.04%

A————.,
(_Goback )

* Cardiac Risk: defined by 30-day postoperative
occurrence of myocardial infarction andfor cardiac
arrest.

C-cmamucmuka
AUB-HAS2 0.82
RCRI 0.72

1.00

True Positive Rate (Sensitivity)

ROC curve for stroke risk classifier

Mortality risk classifier

10 10
=

0.8 4 S 084
C-cmamucmuka
Woo 0.87
AUB-HAS2 0.82

= Test ROC for stroke risk (AUC= 0.876) ‘ i ‘ = ROC curve for death risk (AUC= 0.925)
000.0 []..7 D.’d D‘ﬁ 0.’8 I.‘O 0-0070 0!? 0.‘4 Ujﬁ 0.’8

False Positive Rate (1 - Specificity)

False Positive Rate (1 - Specificity)

10

Dakik H, et al. AUB-HAS2 Cardiovascular Risk Index: Performance in Surgical Subpopulations and Comparison to the Revised Cardiac Risk Index. Journal of the American Heart Association. 2020;10:e016228.

Woo0 S. et al. Development and Validation of a Prediction Model for Stroke, Cardiac, and Mortality Risk After Non-Cardiac Surgery. J Am Heart Assoc. 2021 Feb 16;10(4):e018013.
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Cardiac Comorbidity Risk Score

A Receiever Operating Characteristic Curves B Precision Recall Curves
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N LLUKATIbI
B MEOVLUWHE

4-e n3gaxve, nepepaGOTaHHoe W OOMNoJjIHeHHOoe

HoBble LWKanbl yAyylinam nporHo3, Ho Tpebyertca
He3aBMCMMaA NPOBepKa

nnnnnnnnnnnnnnnnnn

Onishchenko D, Rubin D, van Horne J, et al. Cardiac Comorbidity Risk Score: Zero-Burden Machine Learning to Improve Prediction of Postoperative Major Adverse Cardiac Events in Hip and Knee Arthroplasty. Journal of
the American Heart Association. 2022;15:e023745.



PyHKUMOHanbHble TecTbl (BASEL-PMI)
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[ HW nocne HecepAgYHON XUPYpPrumn

Y NnaumMeHToB C BbICOKMM Cepae4yHO-CoOCyaAUCTbIM PUCKOM CaMOOLLeHKA

$dYHKUMOHaNbHOU cnocobHOCTU (2 N"ecTHUUYHBbIX NponaeTa) 6blna cBA3aHa ¢
cepaeyHbimm cobbiTnamm n cmepTtHocTblo Yepes 30 aHen u 1 rop,

Lurati Buse GAL, Puelacher C, Gualandro DM, et al. Association between self-reported functional capacity and major adverse cardiac events in patients at elevated risk undergoing noncardiac surgery: a prospective
diagnostic cohort study. Br J Anaesth. 2021;126(1):102-110.



PyHKUMOHanbHble TecTbl (BASEL-PMI)

Restratification approach n NRI events NRI non- AUC (95% CI)
Events/ (95% CI)  events (95%
Total CI)
Self-reported metabolic equivalents plus RCRI vs RCRI 258/ 6.2 (3.6 19.2 (18.1 4 0.716 (0.689—0.750) 3\
4560 —9.9) —20.0) Us
0.667 (0.645—0.712)
Self-reported metabolic equivalents plus RCRI vs RCRI—excluded low- 207/ 11.6 (7.6 36.5 (34.5 0.661 (0.613—0.689) vs
risk patients based on RCRI 2473 —16.7) —38.6) \___0.608 (0.555-0.683) /
Self-reported metabolic equivalents plus surgical risk vs surgical risk 258/ 9.7 (6.4 24.3 (23.0 0.675 (0.647—0.710) vus
4560 —14.0) —25.1) 0.585 (0.552—0.623)
Self-reported metabolic equivalents plus surgical risk vs surgical 211/ 11.8 (7.8 0.52 (0.50 0.642 (0.608—0.683)
risk—excluded low-risk patients based on surgical risk 3201 —16.9) —0.54) Us

0.544 (0.504—0.588)

[lob6aBneHue camooueHKkU GyHKLMOHA/IbHbIX BO3MOXHOCTEM

K OLeHKe pUCKa ¢ nomolLlblo nHaeKkca RCRI yayuywmnno nporHos

Adjusting risk assessments according to
self-reported ability to climb two flights of stairs
should be considered in patients referred for
intermediate- or high-risk NCS.”*

Lurati G, et al. Association between self-reported functional capacity and major adverse cardiac events in patients at elevated risk undergoing noncardiac surgery. Br J Anaesth. 2021;126(1):102-110.



3HaHWue NPOrHo3a U KinHNM4YeCKkne peweHunA

POPULATION INTERVENTION FINDINGS

1540 Men, 1584 Women 3124 Participants randomized There was no significant difference between the alert intervention
and usual-care groups in proportion of participants with the

_Q_ composite primary outcome of 30-d readmission or 1-y mortality

USUAL Proportion of participants with
O r CARE the primary outcome
\/ Alertintervention Usual care
I (o)
Adults 18 y hospitalized with 1590 Alertintervention 1534 Usual care
heart failure Alert with patient's predicted 1-y No alert displayed
Median age, 77 mortality displayed in the electronic -
= o health record order entry 38.9% - 39.3%
SETTINGS / LOCATIONS PRIMARY OUTCOME
Yale New Haven Composite outcome including 30-d hospital readmission or 1-y all-cause 619 of 1590 Participants 603 of 1534 Participants
+ mortality, as ascertained by review of the electronic health record within
Health System,
- he Yale NewH Health -
1] connecticut the Yale New Haven Health System P value for comparison .82

3HaHue I'O,CI,OBOﬁ CMepTHOCTUN He NOB/IUANO Ha MeAUKaMEHTO3HOeE

neyeHue, HanpasneHue Ha UK v nannnatMBHyIO NOMOLLb U He
nameHuno 30-cyToyHylo perocnutTanmnsaumio U rogoByro CMepPTHOCTb

Ahmad T, Desai NR, Yamamoto Y, et al. Alerting Clinicians to 1-Year Mortality Risk in Patients Hospitalized With Heart Failure: The REVEAL-HF Randomized Clinical Trial. JAMA Cardiol. 2022;7(9):905-912.
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